1. Introduction
===============

Giant malignant tumors arising from the eyelid are rare, but often invade various orbital tissues including other parts of the eyelids, eyeballs, lacrimal system, and orbital bones. Thus, extensive orbital skin excision combined with orbital exenteration is necessary in order to reduce tumor recurrence and increase survivability. Because of this, repair of skin defects and reconstruction of the orbital cavity are important issues in surgical management. The current study examines 2 cases of giant malignant eyelid tumors and discusses 2 practical methods for repairing orbital skin defects and maintaining orbital stability.

2. Case 1
=========

A 78-year-old nomad man presented in the Department of Ophthalmology, Second Hospital of JiLin University, with a giant tumor in his right eyelid, which had developed over 3 years.

Clinical examination at admission revealed a huge pigmented, nonhealing ulcerated lesion in the right eyelid. Necrotic tissue was present, along with crusts and scabs in the granulation tissue. The lesion extended superoinferiorly, from the eyebrow to the horizontal level of the nasal alar and mediolaterally, from the nasal dorsum to the lateral canthus (Fig. [1](#F1){ref-type="fig"}A). On examination, visual acuity was light perception in the right eye and 0.4 in the left eye. Slit lamp examination of the right eye showed tumor invasion into the conjunctiva and sclera accompanied by conjunctival congestion and chromatosis, corneal opacity, and neovascularization. There were no abnormalities observed in the left eye other than lenticular opacity. A computed tomographic (CT) scan of the orbit showed a large skin tumor, approximately 52 × 44 × 40 mm^3^ in size, located in the anterior part of the right orbit, engulfing the eyeball, and invading the medial lacrimal system (Fig. [1](#F1){ref-type="fig"}B). The following differential diagnoses were considered based on these clinical manifestations: basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and conjunctival melanoma (CoM). BCC is the most common type of cancer, constituting 90% of malignant eyelid tumors. Most BCC in Chinese patients is pigmented, however, this subtype is uncommon in white people.^\[[@R1]\]^ BCC is characterized by pearly skin nodules and sometimes presents with ulceration and bleeding. SCC is the second-most common type of skin cancer. The clinical appearance of SCC is highly variable, however, it normally presents as an ulcerated lesion with hard, raised edges, or as a reddish skin plaque that is slow growing and bleeds intermittently. CoM is another common malignant tumor of eye and local tumor seeding can occur spontaneously to the adjacent lid or skin.^\[[@R2]\]^

![Preoperative and postoperative photos of patient with giant eyelid BCC. A. Preoperative photo: double forehead pedicle myocutaneous flaps were designed and transposed. B. Axial view of orbital CT scan showing the tumor engulfing the eyeball and infiltrating the medial lacrimal system (white arrow). C. Postoperative photo at 1-month follow-up: the transposed pedicle flaps had healed perfectly along with the surrounding tissue and the free abdominal flap satisfactorily covered the exposed forehead area. BCC = basal cell carcinoma, CT = computed tomography.](medi-96-e8978-g001){#F1}

The aim of exenteration is to achieve local control of the disease. Therefore, in the current study, a safe incision margin was made 5 mm outward, along the tumor. The wide surgical excision required removal of all anterior orbital tissue, including the eyeball, lacrimal system, and periorbita along with the eyelids; however, the posterior orbital tissues were preserved. Rapid frozen section margin control was used to guide skin excision.

To reconstruct skin defects after exenteration, double forehead pedicle myocutaneous flaps were transposed to cover the exposed orbital cavity and a free abdominal skin flap was transplanted to cover the exposed area of the forehead. The 1-month postsurgery follow-up showed that the pedicle flaps, along with the surrounding tissue and skin, had healed perfectly and that the free abdominal flap also healed quickly and satisfactorily (Fig. [1](#F1){ref-type="fig"}C). The patient was subsequently advised to undergo adjunctive radiotherapy and to undergo follow-up examinations, including orbital CT scans, every 3 months.

Pathological examination revealed that the tumor was BCC. Characteristic epithelial lobules of cells with oval nuclei and scanty cytoplasm with prominent peripheral palisading of the nuclei and elongated strands of basaloid cells embedded in a dense fibrous stroma were observed. The tumor cells had aggressively and deeply infiltrated the adjacent dermis, conjunctiva, sclera and orbital structures (Fig. [2](#F2){ref-type="fig"}).

![The excised tumor sample and histopathological photo. A. Pigmented nodular and noduloulcerative lesion approximately 52 × 44 × 40 mm^3^ in size. B. Histopathology pictures: nodules of epithelial tumor cells lined by peripheral palisading of the nuclei (HE staining, scale bar = 100 μm).](medi-96-e8978-g002){#F2}

3. Case 2
=========

A 52-year-old rural male farmer reported to the Department of Orbital Surgery complaining of a huge tumor in the right eyelid. Patient medical history revealed that the mass was initially the size of a soybean and gradually grew over 3 years to the size of a fist. Vision in the right eye diminished as the tumor became bigger and was completely gone approximately 1 year prior to examination. The patient had delayed proper medical treatment due to financial difficulties.

Upon physical examination, the basal part of the tumor was found to be derived from right lower eyelid and was growing eccentrically. The tumor invaded the right inner canthus and lacrimal system medially, reached the right side of maxillary buttress laterally and extended from supraorbital ridge to the horizontal level of nasal alar superoinferiorly. The tumor surface was approximately 7 × 7 × 8 cm^3^, ulcerative, nodular, exophytic, and had purulent blood exudate. The skin of the upper eyelid appeared to be intact. The vision in the left eye was normal, ocular movements in all directions were intact and all other parameters were within normal range. The axial and coronal sections of the orbital CT showed that the eyeball was squeezed superiorly and laterally, that the lesion occupied most of the orbital cavity space and that the orbital cavity was extruded and increased; however, no obvious erosive damage was observed in the bony structures (Fig. [3](#F3){ref-type="fig"}). Based on the clinical history, examination, and radiological findings, a provisional diagnosis of carcinoma of right lower eyelid was suggested and sebaceous gland carcinoma (SGC) was highly suspected considering it was a solitary nodule with an eccentric growth pattern.

![Preoperative photo of the patient with giant eyelid BCC and orbital CT scan. A. Giant eyelid-derived tumor approximately 7 × 7 × 8 cm^3^ in size; B, coronal view, and C. axial view of CT scan: the lesion invaded orbital content and the eyeball was superiorly and laterally squeezed (white arrow). BCC = basal cell carcinoma, CT = computed tomography.](medi-96-e8978-g003){#F3}

A safe surgical excision (5 mm skin around the tumor base including the lacrimal system and lateral canthus) was performed and skin margin control was inspected with rapid frozen sections. The orbital contents were completely enucleated and a canal connecting the orbital cavity to the ethmoid sinus was made in order to drain the cavity exudatives. The normal skin and subcutaneous muscle layer of the upper eyelid was preserved (Fig. [4](#F4){ref-type="fig"}A). Finally, a pedicle myocutaneous flap from the upper eyelid was transposed inferiorly to cover the orbital cavity and sutured with a skin incision margin. Histopathological examination revealed SGC with necrosis in the center of the tumor. The tumor contained large anaplastic cells that exhibited sebaceous differentiation, hyperchromatic nuclei, and characteristic features of vacuolated foamy-frothy cytoplasm (Fig. [5](#F5){ref-type="fig"}).

![Surgical image. Postoperative CT images and postoperative photo of patient. A. The complete orbital content was enucleated and a canal between the orbital cave and enthmoid sinus was established (white arrow); B, C. Postoperative CT view shows that an empty orbital cavity without effusion is covered with a myocutaneous flap; D. Postoperative photo of patient at 3-week follow-up. CT = computed tomography.](medi-96-e8978-g004){#F4}

![The excised tumor sample and histopathological photo. A. The tumor with necrosis in the center, approximately 7 × 7 × 8 cm^3^ in size. B. Histopathology pictures: sebaceous gland carcinoma (SGC), the tumor contained large anaplastic cells that exhibited sebaceous differentiation, showed hyperchromatic nuclei and characteristic features of vacuolated foamy-frothy cytoplasm (HE staining, scale bar = 25 μm).](medi-96-e8978-g005){#F5}

At the 3-week follow up, the flap had healed satisfactorily and the patient had good compliance (Fig. [4](#F4){ref-type="fig"}B--D). The patient was advised to undergo further adjunctive radiotherapy and to undergo follow-up orbital examinations and general physical checkups every 3 months to reduce the risk of recurrence.

4. Discussion
=============

Giant eyelid tumor is a descriptive diagnosis, which indicates a tumor that is relatively huge in size and/or has an extensive invasion range. The formation of a giant eyelid tumor depends on the nature of the tumor, the growth rate, and duration of the tumor. Giant eyelid tumors are also related to the educational level and financial condition of patients, as well as to access to local health care. Based on clinical observations, most giant eyelid tumors are malignant and commonly include basal cell carcinoma, cutaneous squamous cell carcinoma, sebaceous gland carcinoma, and cutaneous melanoma.^\[[@R3]--[@R7]\]^ However, some giant eyelid tumors are benign, such as neurofibromatosis,^\[[@R8]\]^ pilomatrixoma,^\[[@R9]\]^ and xanthogranuloma.^\[[@R10]\]^

The primary therapeutic principles for treating giant malignant eye tumors are to increase survivability and avoid tumor recurrence. Therefore, surgical removal should be performed as quickly as possible using frozen section control in order to achieve safe incision margins. Cosmetic considerations can be thought of as secondary therapeutic principles and are often based on the age and specific requirements of each patient. Once the tumor infiltrates the eyeball or orbital contents, anterior orbital exenteration, or complete orbital exenteration must be done. To avoid the orbital cavity effusion, a canal between orbital cavity and ethmoid sinus can be established during the surgery to drain the orbital exudates. Whether the lacrimal system and intact upper or lower eyelid, or a part of myocutaneous tissue of the eyelids are preserved, should be considered preoperatively, based on the surgical excision scale. The surgical excision scale is a balance between the clear excision of tumor-infiltrated tissues and the preservation of healthy skin for use in reconstruction. Certainly, if the tumor invades orbital bones or local lymph node metastasis occurs, more extensive surgical excision should be planned, including removal of the infiltrated orbital bones and local lymph node dissection (antero auricular lymph nodes and superficial anterior cervical lymph node), cooperatively with oral surgeons. After excision, the orbital cavity must be reconstructed to maintain the stability of the orbit and to create a relatively acceptable appearance so that patients can resume normal lives. Therefore, composite myocutaneous flaps are normally used to cover the exposed orbital cavity. Since there is no blood supply under the transposed flaps, pedicle myocutaneous flaps are the best choice. These may come from forehead, healthy eyelid, or cheek. Defects of the forehead skin can be repaired using a free abdominal flap. Additionally, one-stage reconstruction of the orbital cave, using a transposed temporalis muscle flap, should be carefully considered since the recurrence tumors is uncertain and postoperative radiotherapy may influence temporalis muscle flap survival. Repairing orbit defects with pedicle myocutaneous flaps is a simple and practical method. However, the limitation of this surgical procedure is that orbital rehabilitation is not taken into consideration and patients may need further operations to install orbital implants in order to gain better cosmetic results.

Giant eyelid tumors are highly associated with low socioeconomic status. It is strongly advised that medical insurance should extensively cover people in economically deprived areas and that people living in those areas should be advised to have regular physical examinations. Early discovery and treatment is the best way to control the formation of giant eyelid tumors and to increase survivability. As evidenced by these 2 cases, completing surgery is not enough; it is vital that potential social factors associated with giant eyelid tumors be taken into account. Therefore, we are trying to enroll the patients from this study in a program sponsored by Red Cross Society of China that provides assistance funding to relieve the financial burden of medical follow-ups for these patients.

Abbreviations: BCC = basal cell carcinoma, CoM = conjunctival melanoma, SCC = squamous cell carcinoma, SGC = sebaceous gland carcinoma.
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